^Ifcn JC1 3 Rec'd PCT/PTO 'iVm>R ?003 



[001] J2EY!CEJQR£EblDEElNG OpFRATIONAL A HYDRAULIC 

ACTUATING DEVICE 

[002] 
[003] 

[004] The invention concerns a device for rendering operational a hydraulic 

actuation device, in particular for a clutch of a motor vehicle, according to the 
preamble of Claim 1 . 



[005] 

[006] Such devices are routinely used when the wear of clutch components, 

especially that of the clutch friction lining, leads to changes in the system which, 
however, should have no influence on the actuation behavior of the clutch. 

[007] For example, it is known from DE 199 53 093 A1 to integrate an emitter- 

receiver system into the clutch actuation, which consists essentially of an emitter 
piston, a receiver piston and a cylinder that contains the emitter and receiver 
pistons, in which the emitter and receiver pistons can move axially relative to one 
another. 

[008] By virtue of this relative displacement of the emitter and receiver pistons 

and the consequent volume adaptation as a function of the wear condition of the 
clutch components, a largely consistent response behavior of the clutch can be 
achieved over a longer period of operation. However, the document gives no 
indication as to a method for the efficient filling of the emitter-receiver system of 
the clutch actuator. 



[009] 

[01 0] The aim of the present invention is to further develop a hydraulic actuating 

device in such manner that it can be rendered operational, in terms of an emitter- 
receiver system to be filled with fluid, comparatively rapidly and by simple means. 

[01 1] In a device, according to the presently claimed invention, the fluid supply 

unit comprises at least one impulse valve that serves to release an essentially 
constant volume flow and is acted upon by an impulse valve control device 



constructed such that the volume flow released by the fluid supply unit and flowing 
into the emitter-receiver system does not exceed a limiting volume flow. 
[012] The invention offers the advantage that the emitter-receiver system of a 

hydraulic actuating device can be filled with fluid via robust, inexpensive and 
functionally reliable impulse valves controlled by an inexpensively constructed 
control device. By adjustment of the limiting volume flow, various flow behaviors 
and different emitter-receiver system structures can be taken into account. 
[013] In an appropriate embodiment of the invention, the pistons made as the 

emitter piston and the receiver piston of the emitter-receiver system can move 
axially relative to one another within a cylinder and, together with the inside wall 
of the cylinder, define a filling space at the boundary of which is located a filling 
opening for the fluid coming from the fluid supply unit. 
[014] One of the pistons can have at least one opening, preferably an 

equalization bore, which allows fluid transport into the space between the piston 
surfaces of the emitter piston and the receiver piston. 
[015] In a preferred embodiment of the invention, the impulse valve control device 

comprises a control element which maintains the volume flow in the area of the 
filling opening at a level that ensures volume constancy of the filling space. 
[016] For this, the filling opening of the filling space can be so positioned that axial 

displacement of one of the two pistons can close it off and the control element of 
the impulse valve control device limits the volume flow into the filling space in such 
a manner that the piston remains in a position in which fluid flows through the filling 
opening of the filling space. 
[01 7] In another design feature of the invention, the impulse valve control device 

comprises a data memory in which parameters concerning the flow resistance of 
at least one impulse valve are stored, these being used in the computation of the 
maximum permissible volume flow for filling the emitter-receiver system. 
[018] It is appropriate for the control device to actuate a pressure adjustment unit 

that influences the supply pressure delivered by the hydraulic supply, this pressure 
adjustment unit determining a reference pressure appropriate for filling the space 
between the emitter and receiver pistons. 
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[019] Another basic concept of the invention is to process the pressure loss of an 

impulse valve in the impulse valve control device through which a constant volume 
flow is passing, as a parameter for a defined pressure drop at the valve concerned. 
From the pressure adjustment unit the pressure drop at one or more valves can 
then be taken into account in computing the reference pressure to be provided. 

[020] In a further development of the invention, it is also possible for the control 

device for influencing the volume flow provided by the hydraulic supply to 
cooperate with a volume flow regulation device, by which a volume flow is 
determined suitable for filling the emitter-receiver. 

[021 ] It is also within the scope of the invention that the fluid supply unit can have 

a hydraulic branch in which there is at least one further impulse valve. The 
pressure potential at the branching point is determined by the number and 
arrangement of impulse valves, such that depending on the configuration selected , 
a limiting volume flow to the emitter-receiver system is not exceeded. 

[022] In this it is advantageous for the impulse valve control unit to select the type 

and interconnection mode of the impulse valves concerned for the purpose of 
establishing a defined flow resistance. 

[023] 

[024] Below, the invention will be explained in more detail with reference to an 

example embodiment illustrated in the attached drawings, which show: 

[025] Fig. 1 is a schematic representation of a clutch actuator; 

[026] Fig. 2 shows a release cylinder of a clutch actuator, according to Fig. 1 , with 

emitter and receiver pistons; and 

[027] Fig. 3 is an arrangement for filling an emitter-receiver system of a clutch 

actuator according to Fig. 2. 

[028] 

[029] A hydraulic clutch actuator which, according to Fig. 1 , can be provided with 

a pneumatic amplifier, consists essentially of an actuating cylinder 3 provided with 
an equalization container 1 and actuated by a clutch pedal 2, a pressure amplifier 
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4 connected downstream from the actuating cylinder 3, a release cylinder 5 formed 
as an emitter-receiver system which acts upon the clutch release mechanism, and 
hydraulic lines 6 and 7 which form a fluid-tight connection between the actuating 
cylinder 3 and the pressure amplifier 4 and between the pressure amplifier 4 and 
the release cylinder 5. 
[030] The pressure amplifier 4 has a pneumatic section 9 that acts on a hydraulic 

section 8 and the adjacent hydraulic lines 6, 7 which, in the active condition, 
is acted upon by compressed gas supplied by a compressor 10 via a pneumatic 
line 11. 

[031] The release cylinder 5 whose design structure is represented as an 

example in this case, is shown in Fig. 2 in the non-actuated condition. 
An essentially cylindrically shaped housing 12 is provided with a stepped bore 13 
within which an emitter piston 14 with a sealing ring 15 and a receiver piston 16 
with a sealing ring 17 are arranged and able to move. A separation between the 
emitter piston 14 and the receiver piston 16, and thereby the design possibility of 
creating a free space for the automatic wear compensation of the clutch 
components, is produced by a spiral spring 18, which limits the approach of the 
receiver piston 16 to the emitter piston 14 when the pressure on the emitter 
piston 14 is eased. 

[032] The receiver piston 16 acts upon a piston rod 19, which is guided through 

an aperture in an end-plate 20 and extends as far as a release lever 21 of the 
clutch actuator. To protect the piston rod 19, it is surrounded by a bellows which, 
at its end with larger diameter, is fitted onto the end-plate 20 of the housing 12. 

[033] At the end of the housing 12 away from the piston rod 19, the hydraulic 

line 7 is in fluid-tight connection with a connection section 22 of the housing 12. 
An equalization bore 23 provided in the connection section 22 provides a 
connection, when the end of the emitter piston 14 is acted upon, between the 
hydraulic line 7 and the space between the emitter piston 14 and the receiver 
piston 16, so that fluid from a fluid supply unit 24, shown in Fig. 3, can flow via the 
hydraulic line 7 into the space with a volume flow Q K . 
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[034] The fluid supply unit 24 comprises a pressure fluid pump 35, which feeds 

a supply valve 25 with a supply volume flow Q v . This supply valve 25 is made as 
an impulse valve and, when open, provides an essentially constant volume flow Q K 
to feed the equalization bore 23. To control the supply valve 25 in relation to its 
opening or closing, the valve is connected to an impulse valve control device 26 
by a control line, represented in the Figure as a broken line. 

[035] The impulse valve control device 26 comprises a control element 27 which 

acts upon a volume flow limiting device 28 in such manner that during the filling of 
the space enclosed between the emitter and receiver pistons 14 and 16, the 
emitter piston 14 does not leave its initial position and the fluid can flow unimpeded 
through the equalization bore 23 and into the space. At the end of the filling 
process, the supply valve 25 is closed. 

[036] To measure the volume flow, in a further development of the invention, 

a suitable sensor 36 can be positioned in the supply line 7, this being connected 
with the control unit via a sensor line represented as a broken line. 

[037] In addition, a data memory 29 can be connected to the impulse valve 

control device 26, in which the preferably high flow resistance of the supply 
valve 25 is recorded, and a pressure adjustment unit 30 is made available so that 
the flow resistance of the supply valve 25 is used as a control parameter for the 
supply volume flow Q v to be delivered through the pump 35. To control the pump, 
it is connected to the pressure adjustment unit 30 via a control line represented as 
a broken line. 

[038] Furthermore, the control element 27 is connected to a volume flow 

regulation device 31 the help of which maintains a suitable fluid throughput to the 
supply line 7. For this, in accordance with flow-technological practice, equalization 
impulse valves 32, 33 are arranged after the supply valve 25 and downstream from 
a line branching point 34, which, when open, allow the fluid that has passed 
through the supply valve 25 to flow away towards a collection tank 37. 

[039] By an appropriate choice of the flow resistances of the supply valve 25 and 

the equalization valves 32, 33, as a function of the supply pressure from the 
pressure source and of the opening condition of the two equalization valves 32, 33 
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a pressure potential can be produced at the branching point 34 that results in a 
fluid volume flow which enables efficient filling of the space between the emitter 
piston 14 and the receiver piston 16. 
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Reference numerals 
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equalization container 


20 
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clutch pedal 


21 


3 


actuating cylinder 


22 


4 


pressure amplifier 


23 


5 


release cylinder 


24 


6 


hydraulic line 


25 


7 


hydraulic line 


26 


8 


hydraulic section 


27 


9 


pneumatic section 


28 


10 


compressor 


29 


11 


pneumatic line 


30 


12 


housing 


31 


13 


stepped bore 


32 


14 


emitter piston 


33 


15 


sealing ring 


34 


16 


receiver piston 


35 


17 


sealing ring 


36 


18 


spiral spring 


37 


19 


piston rod 





end-plate 
release lever 
connection section 
equalization bore 
fluid supply unit 
supply valve 

impulse valve control device 

control element 

volume flow limiting device 

data memory 

pressure adjustment unit 

volume flow regulator device 

equalization valve 

equalization valve 

line branching point 

fluid pump 

sensor 

tank 



